a 4^ a « fip /f 




PATENT OFFICE 
JAPANESE GOVERNMENT 



This is to ONfiiy that the annexed is a true copy of the following apidication as filed 
with this Office. 

^ m ^ n B 

Date of Apidication: 1999^11^90 
AppUcation Number: 1 1 ^<^fiFM^ 3 1 7 9 6 2 # 

as ss A 

AppUcant(s): Mj^ft^XmiSfc^^ftt 



2 0 0 0^ 9 ^ 8 0 



^ffff^-^ /fk mw| 

Conunis^oner. Jvl ^Smm 

Patent Office ^ | ^ V| 




^UM 2000-307181 7 



11—317962 



mm^ni P119133 

[iimH] ^mimiM 90 

[HI^#ffi^3S] HOIL 21/302 

i^mxitmmi mmm^^w^^ 2t@i3#i# ^^^fb^xn^^ 



' mmxitrnmi ^Mm^^rp^^ 2tsi3#i-^ mmit^jimm^ 
[^ife] )\\^ m 

mmxitmm^ mmm^^^i^mm 2tsi3#i^ mmit^Jimm^ 

000002060 
mWm-^l 100102532 

03-3844-4501 

[^M^i|IBII#] 043247 

21, 000 R 



m$E# 2000-307181 7 



11 — 317962 



m^^i mmm i 
[#f#i&] mm 1 
c#i^i&] mmm i 

9506287 



2 



ffi|iE# 2000-3071817 



#5p 11-317962 



mm^i mmm 

>^^^C-g■;t^tlTV^-5^^^^m*^i-K*^5 X lO^'^atoms/cm^JSA 
J:l. SxiO^^at onis/cm^JgATT'feSr^$:#lli:'rSiyU3>:7 

5X10^^ m/ c m ^ je< J: 5X10^^ c m ^ J^y-V^^ Z-H^S^ 

U y ^\ 

*SfCfeV>T, ^35^^;i/X=^r-^lCi: y^^ra^^aS^'^S X 1 0 ^ a t o 
ms/cm^jeA±l. SXlO^^at o m s / c m ^ J[j;^T"t?^-&#^^i^ U 3 

$:^5t-r<5ri:^i^l^i:-r-SS/U n > :7 >r - 7. U > ^'(D^jt^^o 

5 ] 4 {CS«CD i/ U n > 7 - ?!j X U > ^7t:S^&lC 33 

V^T. ^3^^;i/X^-StCj; y^^^g|g*^5 X 1 0 ^ ^ c m ^ Jg/^ Jb 5 X 1 

S zi i: -r ^ U n > :r - X U > e7-(Z)^3t:tf ^„ 

[0 0 0 1] 

[0 0 0 2] 



miiE# 2000-3071817 



^5fL 1 1—317962 



[0 0 0 3] 

[0 0 04] 
[0 0 0 5] 



mtE# 2000-3071817 



11—317962 



A i: im — ® CO -e -5 ^ 5/ U n > Ic^M <5 zi $ ti T V ^ s „ 

[0 0 0 6] 
[0 0 0 7] 

-;tj;?.y >t^©^M{c#«t- sfen-t{ci:H*e>-r, ^<Dp3U^xum:h. 

^mmz^mi^r^Xmt. :7:r-^xu>^^©A-7^^ ^^;i/^^<z>MSi:^ofc 

[0 0 0 8] 
[0 0 0 9] 



miiE# 2000-3071 81 7 



#5p 1 1—317962 



MM^^f)^ 5XlO^'^atoms/cm^ Jg^Jt 1. SXlO^^atoms/ 
[0 0 10] 

0 ^ a t oms/cm^JEA^l. SxlO^^at o m s / c m ^ je^Tl?fe-5 

-^®^||7:i--:3!7XU >^^^®<DA-7^>f J;e)lC^S„ 
$ e>{C, iaM^H®^mtg|gT-^tili, '^M't't-igfH^m^«fmic<fc U O S F ( 

[0011] 

X 1 0 ^ ^M/c jeA±5 X 1 0 1 ^M/cm^jeAT-e^-S^ilAW* bV^„ 

3® j:e)ic, iyy =i> >'7j--:^jxy v^^o^^a^^'^s X l O ^ ^M/c 



mfE# 2000-3071817 



#^ 11—317962 



[0 0 12] 

^ M =fe» 15 if ^ V ^ % (3D -5 r i: -e ^ ^ „ 
[0 0 13] 

M^ff' SXlO-'^'^atoms/cm^ JgtJ: 1. 5X10^®atoms/cm 

S/U zi>':7>r-75j>^y i:^#^h"r-5$/y =i> >'>r-:*xu > 

[0 0 14] 

xm±mm(Dyf-mmz ^ ^ -^^^ ^ R&it-r e :i 21 % s s> y n > ^ :f - :^ y 

[0 0 15] 

mmm-if^^y^ 10^ ^M/cm^Jg^±5 X 10^ ^M/cm^J[^ATi:«cSJ:^J- 

m.m^ F-:;^b:t#^^i/y=i>$:^:R3i±srii*W^Lv>„ 

[0 0 16] 



ffiSaE4t 2000-3071817 



#5p 1 1—317962 



[0 0 17] 

, >fv ^^)y^%^^M-^^^^\z.t^:^^ ^VXi^Vziyyyf-ijixvy^izii 
« LT :feM^«^® >f^»fe#i^ y7t~:^:^Vy ^mm^<DiK PiS*^ u n > ^ >a- 

[0 0 18] 

i^'i''mm.m\zii^mmm^mw^)^y^^m\-i^^yv')y%yy^¥v 

[0 0 19] 

^©^1^. tyvnyy^-iij7.vy'^'(D^'^mmmmmff^5>: i o ^ a t o 

5X10^ ^atoms/cm^iy V^#-a■^C«, O S F (^ffc^^^M^ 
PIS) ^(7)Sg^3efm®H®^R&A^^^'r-g>3i:*^fey, ^(D^t/Vnyyit-':^^. 
y >^^Mtc®ffiti*'^^D-S#-^*^fe-5o i/y n>>':Ji--:«j>^y >^*(Z) 

SXlO^^at oms y cm^ art.ir^>Zt hi 



2000-3071817 



#5p 11 — 317962 



[0 0 2 0] 

*^^^tlTV>'5 (MX-li, F.Shimura and R.S.Hockett, Appl .Phys.Lett.48, 22 

4, 1986) „ -€-31?, 2pi:f§^#e>tti/U n> ^^^Ic^m^r^giM-g-^t 
[0 0 2 1] 

e> y 3 > -7 ^ - 7!j U > tJ^* <Z)^^aS ^ U > H 

5X10^ ^M/cm^ jM3H^m*«f ffilCi: U O S F^®^^tfm 

5X10^ ^M/cm^ ■7^-7fj:7.y >^$:«^i-SS/y 

v0t.h\f^mmmm^5x i o ^ ^M/cm^jeA±5x i o ^ ^-fi/cm^^r 

[0 0 2 2] 

*i§^®$/y i3>3^>i--?tjxy >^7'{c-^^$tiTv>^*&^^m^m^ii, 5 X 

lO^'^atoms/cm^ i^J: 1. SXlO^^atoms/cm^ JgAT<0^ 
[0 0 2 3] 



ffifiE# 2000-3071817 



1 1 — 317962 



[0 0 2 4] 
[0 0 2 5] 

^7t, :i^mm<Diyvny7it-':^:^v>iriz^m^nx\f^^mmmmtbx i 

0 ^ ^ M/ c m ^ je^_t 5X10^^ c m ^ JgilTCO^HlCAS i: ^ tC^S r h 
[0 0 2 6] 

3i:A^T'^<5o r(Z)^-^fe^'f{:#i©»fesv>a^*:5ffxco^mfesv^ii^A^r^ 

-So 

[0 0 2 7] 



2000-3071817 



#^ 11—317962 



X^, MfiS«fC0CTAnX;^ffiS:^^bT> ^^^S/ U 3 ^ ^/ U 3 > 
[0 0 2 8] 

i^^M®^?^inix-^, ^®ifFig#®inx®i^ci*. s/ui3>>' 

[0 0 2 9] 

"f-y^mMvs^. ty^)^yyit--fj'7.^) y^oymm^^i^v'f-y^-t^z.iif)^^^^ 
t> ® vf-y ^$>S>\f^li.rjV:h ^):JLvf-y if (7) J; ^ =fo ® t» 

J;v^„ $^tc. t/Un>:7:r-:^jxU>iJ'*CD^jtX^ttiT% -eo^®fc#^L/fc 

t-J:-5lci-tili, ;&fe-MKVA„ ^^^:^l^^c^i. HF + HNO3+CH3COOH 
^OiWm. NaOH, KOH®;!K^?g^$:^lfez:i:A*T^^-5o 
[0 0 3 0] 

z.<omz\^x. ^^mo:>^^)-=iy7v^-ijy.^jy^'^m^^t.ii'^x^^o z.<d 
t/^)ny'7ii^-i^y.^)y^'\.%mK.\-S.mi\z^-tiiotj^^m^i/') -nytf^htj^^t/ 
^)ziyyit'-i:}7.^)y^X^-z>X. t^V nyy^t-^T^V y^ 1 (D^^mmzitt/ 
y 3 > 1^7 x - A BBS $ -& S m^gp r A'Jm?^ $ tl T V N S o 
[0 0 3 1] 

^bT, z:<DJ^o^:^^m(DiyVuy7^-ij7.V y^ lit. m^\tm2iz^ 

y^y^'mmi oit. **x#A^i 2 iimm^i s-h^mm^ti^^^y^^- 1 1 



mSE# 2000-3071817 



#^ 11—317962 



tlS J:^^C^oTV^■5„ rtlC*floIi-Si/i; =3>7>j--:ijxy >:?*1 li, 
[0 0 3 2] 

[0 0 3 3] 

^ U =r V'i/ X - /\ Jtlcm^T l^, tv-S J: -o ^^^M.^ S: R&ih-T S ^ 

[0 0 3 4] 

[0 0 3 5] 
[HM] 

(^JfeMl~4, JtifMl~4) 

J5ilTc3[)^^C«fcy, 01 (a) (b) tc^i-<J:e)^i/'; n>7;r-:ijXU 



1 0 



ffiSE# 2000-3071817 



#^ 11—317962 



[0 0 3 6] 

-5^t=btC. p^^M^&Wg0bT^#2 6 0 mm, p^g 2 0 0 mmCDR^^l^O^^ 

^ffi$:HF + HNO 3 + CH 3 COOHlCj: Ux^y^>y$:JgLT, iHlClCi; y 
[0 0 3 7] 

^<om<DV')ny^:iL-j\<r>mmvmt.. ^mmz.1B\-^^ty'^}:2y7it-i3 
[0 0 3 8] 

[al] 





(atoms/ciB*) 


(ffl/cm^) 


t? Jc — /^ 






5 . 0 X 1 0 1' 


1 . 0 X 1 0 ' 3 


O 


O 




1 . 5 X 1 0 '8 


1 . 0 X 1 0 ' 3 


O 


O 


Urne^ 3 


5 . 0x101' 


5 . 0 X 1 0 • ^ 


© 


© 




1 . 5 X 1 0 ' « 


5 . 0x10*5 


© 


© 


JtitM 1 


4 . 9x101'' 


1 . 0 X 1 0 ' ^ 


X 


X 




1 . 6x1018 


1 . 0x10'^ 


A 


X 


it^e»i3 


4 . 9 X 1 0 1 ' 


4 . 9 X 1 0 ' 


X 


X 




1 . 6 X 1 0 ' 8 


5 . 1 X 1 0 ' 


A 


X 



1 1 



miiE# 2000-3071817 



11—317962 



[0 0 3 9] 

-At^^^^M®l¥ffittJS*T©<k-^:&:*(I»TS«P"T?gaAL^o iy V zt ^7 - V 
[0 0 4 0] 

$tlTV%S^^^^^a^7b^5 X 1 0 ^ a t oms/cm^jetJil. 5X10 

[0 0 4 1] 
[0 0 4 2] 

ziyyyt"-fjy^vy'!f<Dm.^<D^ntiv^m%m<. mmo^miz^o^-^-v^^ ^ 

[0 0 4 3] 



mU.^ 2000-3071817 



11—317962 



[0044] 

X U > ^ bX^ffl ^ ti y n > 3()^ ^ ^; U n > ^ :t - X U > iJ^Jc 
ov^T, mtyVziy yyf-itj::^Vy^lz^m^tiX\i^^^^mWimmm^ 5X1 

0 ^ a t oms/cm^j;^A_hl. SXlO^^at o m s / c m ^ JgilTi: -T-S 

[01] 
[02] 

1 0-^^XTX^y^>^*^tt, 11-5^^>A-, 12-:i/X#A^. 

1 3 -mm^. 1 4 -Tsm;^. 



a5lE# 2000-3071817 



#^ 11—317962 




miiE# 2000-3071817 



#^ 1 1—317962 



mm] 

yviz^m-^i^r^^^^^^mmmmmif^^y.! o^^ at oms/cm^jei^±i 

. 5X1 0^ ^ at omsycm^&sT'V:&^yVoiy'7yf--^:^Vy^\ fei 
Jtl. SXlO^^at oms/cm^je^-F-efe-5#M^$/y =l>^^;R$-&, 

m^m^yv:ny^^mmzMJii'. yvz2yyyt-ij:^v y^^mm-t^yv 



mSE# 2000-3071817 



#512 11—317962 



m M A 



mm^^ [000002060] 
1 . H 1990^ 8H22H 

ft m mMlfP^f^SE:^^tBT^TS 6#1# 



1 



m$E# 2000-307 



